The genus Saccharothrix, which currently comprises nine species, is characterized by type III cell wall (mesodiaminopimelic acid without glycine), rhamnose, galactose and trace mannose as diagnostic whole-cell sugars, a type PII or PIV phospholipid pattern (phosphatidyl ethanolamine and phosphatidyl hydroxyethanolamine without or with glucosamine-containing phospholipids), presence of MK-9 (II 4 ) as the predominant menaquinone and absence of mycolic acids (Labeda & Kroppenstedt, 2000) . The genera Lentzea and Lechevalieria differ from Saccharothrix by the absence of rhamnose and phosphatidyl hydroxyethanolamine or only of rhamnose, respectively, and constitute a lineage phylogenetically distinct from Saccharothrix (Labeda et al., 2001) . During studies of the taxonomy and antibiotic production of actinomycetes of Saharan soils from Algeria, we obtained an isolate from soil collected in the palm grove of Adrar oasis, which we have reported to produce three novel dithiolopyrrolone antibiotics (Lamari et al., 2002) . Here we describe the characterization and classification of this isolate, which is proposed as the novel species Saccharothrix algeriensis sp. nov. Isolate SA 233
T has been deposited in the Agricultural Research Culture Collection and in the Deutsche Sammlung von Mikroorganismen und Zellkulturen under numbers NRRL B-24137 T and DSM 44581 T , respectively.
Strain SA 233 T was isolated from a Saharan soil sample collected at a palm grove in Adrar, Algeria, by a dilution agar plating method using humic acid/B vitamin agar medium (Hayakawa & Nonomura, 1987) supplemented with streptomycin sulphate (10 mg ml
21
) and actidione (50 mg ml
). Biomass for chemotaxonomic analysis was grown on yeast extract/malt extract broth, on a rotary shaker for 4 days at 30 uC, harvested by centrifugation and washed twice with distilled water.
Detailed observation of mycelium morphology was performed using a scanning electron microscope (Stereoscan 260; Cambridge Instruments). Cultural characteristics observed on media from the International Streptomyces Project (ISP) (Shirling & Gottlieb, 1966) , nutrient agar and Bennett agar (Waksman, 1961) were recorded after 7-14 days incubation at 28 u C. Colours were determined according to the ISCC-NBS centroid colour chart (Kelly & Judd, 1976) .
Tryptone/yeast extract agar (ISP medium 1), peptone/yeast extract/iron agar (ISP medium 6) and tyrosine agar (ISP medium 7) (Shirling & Gottlieb, 1966) were used to determine melanoid pigment production. Decomposition of adenine, guanine, hypoxanthine, tyrosine and xanthine were determined as described by Gordon et al. (1974) , and arbutin and aesculin decomposition, gelatin liquefaction, starch hydrolysis and nitrate reductase production were determined as described by Marchal & Bourdon (1973) . Utilization of Tween 80 and testosterone was determined by the methods of Sierra (1957) and Goodfellow (1971) , respectively. Carbohydrate and organic acid assimilation were determined as described by Goodfellow (1971) and Gordon et al. (1974) , respectively. Sensitivity to lysozyme was studied using the method of Gordon & Barnett (1977) . Sensitivity to phenol, potassium tellurite, sodium azide, sodium chloride and crystal violet were determined on glucose/yeast extract agar as described by Athalye et al. (1985) . Growth at different temperatures and pH and in the presence of various antibiotics was determined on the same media.
The isomeric form of diaminopimelic acid and predominant whole-cell sugars were detected following standard procedures described by Becker et al. (1964) and Lechevalier & Lechevalier (1970) . Phospholipids and mycolic acids were analysed using the procedure of Minnikin et al. (1977 Minnikin et al. ( , 1980 . The fatty acid profile was determined by the method of Grund & Kroppenstedt (1989) .
Genomic DNA for sequencing was isolated, purified and sequenced following the procedures described by Labeda & Kroppenstedt (2000) . The 16S rDNA sequence was manually aligned with actinomycete reference sequences obtained from the Ribosomal Database Project (Maidak et al., 1994) and GenBank in the ARB software environment for sequence data developed by W. Ludwig and O. Strunk (Lehrstuhl für Mikrobiologie, University of Munich, Germany). Evolutionary distances were calculated within ARB by the method of Kimura (1980) and linkages by the neighbour-joining method of Saitou & Nei (1987) ; maximum-parsimony and maximum-likelihood analyses were also performed in ARB. The topologies of the trees resulting from neighbour-joining and maximum-parsimony analyses were evaluated by bootstrap analysis of the data with 500 resamplings.
Genomic DNA was isolated as described by Labeda (1998) and DNA-DNA relatedness between strains was determined spectrophotometrically in 56 SSC (16 SSC is 0?15 M sodium chloride and 0?015 M sodium citrate) and 20 % dimethyl sulphoxide at 66 uC (melting point223 uC) by the method of De Ley et al. (1970) .
Strain SA 233
T exhibited good growth on ISP-2, ISP-5 and Bennett agar, with well-developed, yellow orange aerial mycelium that fragmented into rod-shaped spores. The spores had a smooth surface (Fig. 1) and were non-motile. No endospores, sporangia, sclerotia or synnemata were observed. Growth was moderate on ISP-3 and nutrient agar and poor on ISP-4 agar, with poorly developed aerial mycelium. The substrate mycelium exhibited little or no fragmentation on either solid or liquid media. The substrate mycelium was vivid yellow, orange yellow or yellow brown. A bright yellow soluble pigment was produced on ISP-2 and ISP-3 agar, whereas a yellow brown soluble pigment was produced on Bennett agar. The isolate did not produce melanoid pigments on ISP-1, ISP-6 or ISP-7 agar.
Cell-wall hydrolysates contained meso-diaminopimelic acid but not glycine and whole-cell hydrolysates contained galactose, mannose and rhamnose, in addition to glucose and ribose, typical of cell wall type III (Lechevalier & Lechevalier, (Lechevalier et al., 1977) . Mycolic acids were not detected. The predominant fatty acid was iso-branched hexadecanoate (iso-C 16 : 0 ), and significant amounts of iso-C 16 : 1 (position of the unsaturation unknown), iso-2-hydroxy-C 16 : 0 and iso-C 15 : 0 fatty acids were also present. The cellular fatty acid composition of the strain SA 233 T is given in Table 1 . The morphological and chemical characteristics described above clearly support the placement of strain SA 233 T within the genus Saccharothrix.
T is physiologically different from other recognized Saccharothrix species, as can be seen from the differential physiological characteristics given in Table 2 . In addition, a comparison with the physiologically nearest species, Saccharothrix australiensis NRRL 11239 T , showed differences in characteristics of the cultures (colour of aerial and substrate mycelia and colour of diffusible pigments) and in the utilization of cellobiose, dextrin, mannose, sorbitol, erythritol, sodium acetate, sodium citrate and sodium propionate. Complete physiological characteristics of strain SA 233 T are given in the formal description below.
The phylogenetic relationship between strain SA 233 T and the other recognized species of Saccharothrix is seen in the neighbour-joining dendrogram in Fig. 2 . Maximumparsimony calculation resulted in a similar tree topology. The similarity of the 16S rDNA sequence of strain SA 233 T to those of the other species of the genus Saccharothrix ranged from 97?5 to 98?8 %, with Saccharothrix australiensis NRRL 11239
T having the closest match. Other species within the genus Saccharothrix that have been determined to be distinct based on DNA-DNA relatedness have 16S rRNA gene sequence similarities in this range of values. Strain SA 233 T was determined to have only 55?9 % genomic DNA-DNA relatedness (based on a mean of duplicate determinations) to S. australiensis NRRL 11239 T , the phylogenetically closest species of the genus Saccharothrix, which is clearly below the 70 % relatedness guideline proposed by Wayne et al. (1987) for the delineation of separate species. All of the data support the designation of strain SA 233 T as representing a novel species of the genus Saccharothrix, for which we propose the name Saccharothrix algeriensis sp. nov. ). Type III cell wall (meso-diaminopimelic acid, galactose, mannose and rhamnose in whole-cell hydrolysates). Phospholipids type PIV (phosphatidyl ethanolamine and glucosaminecontaining phospholipids). The predominant fatty acid is iso-C 16 : 0 (31?26 %), followed by iso-H-C 16 : 0 (14?00 %), iso-2-hydroxy-C 16 : 0 (10?44 %) and iso-C 15 : 0 (10?06 %). Mycolic acids are absent.
Description of
The type strain is SA 233 T (=NRRL B-24137 T =DSM 44581 T ), isolated from a Saharan soil sample collected at a palm grove in Adrar, Algeria. The species description is based on a single strain and hence serves as the strain description. Fig. 2 . Phylogenetic tree for species of the genus Saccharothrix calculated from almost complete 16S rDNA sequences using Kimura's evolutionary distance methods (Kimura, 1980) and the neighbour-joining method of Saitou & Nei (1987) . This illustrates the taxonomic position of Saccharothrix algeriensis sp. nov. NRRL B-24137 T (=SA 223 T ) relative to the other species of the genus. Bar, 0?01 nucleotide substitutions per site.
